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1.1. Pyrimidin-4-yl phenols as anti-infective agents
Parasitic diseases such as malaria have an enormous
impact on global public health, particularly in developing
regions of our planet. It is estimated that with 40% of the
world’s population exposed to the threat of malaria, there
are two million deaths per year from this disease. Plasmo-
dium falciparum, one of the four species of plasmodium
that aﬀect humans, is the most prevalent and pathogenic,
causing the as yet untreatable and often lethal Malaria tro-
pica. Resistance of plasmodia to antimalarial drugs is now
recognised as a major problem in the global eradication of
malaria.
There is an ongoing and urgent need for new drugs that
attack essential targets in the malarial pathogen, and
solid-supported combinatorial chemistry has been used in
the search for better drugs for the treatment of malaria.
A recent communication has reported the synthesis of tri-
substituted pyrimidines on solid support as antimalarial
and antimycobacterial agents.1
The support used for this library approach was synthesised
from Merriﬁeld resin and 4-hydroxybenzaldehyde to give
(i). The polymer-bound aldehyde (i) was further reacted
with diﬀerent acetophenones to give polymer-bound chal-
cones (general structure ii). These chalcones plus a range
of amidines gave resin-bound pyrimidines (general struc-
ture iii), which following acid (TFA) mediated cleavage
from the solid phase, delivered 30 pyrimidin-4-yl phenols
(general structure iv). Compounds thus produced were
tested for their antimalarial activity against P. falciparum
NF-54 strain and for antitubercular activity against M.
tuberculosis H37Ra. Of the 30 compounds synthesised, 23
compounds showed in vitro antimalarial activity againstdoi:10.1016/j.comche.2006.04.001
E-mail: nterrett@ensemblediscovery.comPlasmodium falciparum in the range of MIC 0.25–2 lg/
mL and 16 compounds showed antitubercular activity
against Mycobacterium tuberculosis H37Ra, at a concentra-
tion of 25 lg/mL.One of the most potent examples identiﬁed was (v) which
displayed an MIC of 0.25 mg/mL against Plasmodium
falciparum. This approach has identiﬁed pyrimidines that
are useful new leads in antimalarial chemotherapeutic
research, and further optimisation work in this area would
be worthwhile.
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antagonists for obesity
Melanin-concentrating hormone (MCH) is a cyclic 19-
membered amino-acid neuropeptide expressed in mamma-
lian brains. This hormone plays an important role in the
regulation of food intake and energy homeostasis, and it
has been demonstrated that central administration of
MCH in mice stimulates food intake, whilst fasting results
in an increase in MCH expression. MCH knockout mice
are hypophagic and leaner than wild-type mice, but other-
wise healthy. Transgenic mice over-expressing MCH are
susceptible to obesity and insulin resistance.
MCH interacts with two G protein-coupled receptors in
the brain, MCH1R and MCH2R. MCH1R is present in
all mammals and is implicated in the regulation of food in-
take and energy homeostasis based on knockout experi-
ments. These ﬁndings have provided impetus to the
discovery of MCH1R antagonists as potential treatments
for obesity. Recent work has disclosed the discovery of a
new series of biaryl piperidine MCH1R antagonists
through the use of solid-phase combinatorial chemistry.2
Amongst the various combinatorial techniques in use to-
day, the encoded combinatorial libraries on polymeric sup-
port (ECLiPSTM) technology has proven to be a powerful
tool for the discovery of new leads against a wide variety
of biological targets. As part of a program to synthesise
libraries targeting GPCRs, an aryl and biaryl piperidine-
based library (general structure vi) was constructed. This
library took a number of starting scaﬀolds (vii) and coupled
these to the solid phase via reductive amination (starting
resin had R = CHO on the photocleavable linker L).N
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L =The resin bound secondary amines (viii) were then capped
at nitrogen (R2) with a variety of acid chlorides, sulphonyl
chlorides, isocyanates and chloroformates to give (ix). The
Boc group was removed with acid (TFA) and the revealed
nitrogen reacted with aldehydes, ketones, acid chlorides,
sulphonyl chlorides, isocyanates and chloroformates (R3)
to give resin bound products (vi).
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(vi)This split and pool approach yielded a library of 19,470
members, and screening in a scintillation proximity assay
(SPA), based on [125I]-MCH binding to membranes pre-
pared from CHO cells that express human MCH1R, was
carried out in two stages. Firstly, a survey screen was per-
formed in which one copy of each sub-library was arrayed
in a 96-well plate as a mixture of approximately 10 com-
pounds per well (approximately 10 lM per compound
through photolytic cleavage of the compound from the
resin bead) and screened to identify active sub-libraries.
These active sub-libraries were then selected for a follow-
up screen, in which three copies of each sub-library were
arrayed in 96-well plates in a single compound per well for-
mat to identify active individual compounds. Once a well
was determined to contain an active compound (at least
50% inhibition at the 10 lM screening concentration), the
structures of the active compounds were determined by
analysing the haloaromatic tags via oxidative cleavage
from the source resin bead.
In total, 84 active structures were identiﬁed from a number
of sub-libraries, with many of these structures found multi-
ple times, indicating a speciﬁc interaction of the monomer
fragment with the biological target. Active members were
resynthesised as singletons and screened for a MCH1R Ki
determination. One of the most potent compounds isolated
was (x) which displayed a Ki of 98 nM against MCH1R. A
further follow-up library around compound (x) provided
for even more potent analogues, with Ki values of less than
1 nM.
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2.1. Solid-phase synthesis
The palladium-catalysed a-arylation of ketones on solid
support has been described. Using modiﬁed Buchwald–
Hartwig reaction conditions, the coupling of immobilised
4-bromobenzamide with various aromatic, heteroaromatic,
and aliphatic ketones was investigated.3
2.2. Solution-phase synthesis
A series of N-arylpiperazines have been prepared in a par-
allel fashion using palladium-catalysed cross-coupling, or
nucleophilic aromatic displacement chemistries, and poly-
mer-assisted sequestration and puriﬁcation techniques as
key steps.4
A multistep liquid phase synthesis of speciﬁcally function-
alised bis-benzimidazoles has been presented by the appli-
cation of single-mode microwave irradiation technique.
The sustained solubilising power and stability of the
PEG-ester derived from the commercially available 4-ﬂu-
oro-3-nitrobenzoic acid has been successfully carried
through 10 steps involving ipso-SNAr reaction, neutral
reduction and acid cyclisation.5
Two novel one-step microwave mediated syntheses of
arrays of 3-iminoaryl-imidazo[1,2-a]pyridines and imid-
azo[1,2-a]pyridyn-3-ylamino-2-acetonitriles have been
reported. Reactions are performed under microwave condi-
tions in methanol by simply mixing a-amino-pyridines,
aldehydes, and trimethylsilylcyanide with distinct reagent
stoichiometries, catalysed by polymer-bound scandium
triﬂate.6
Suzuki–Miyaura coupling reactions of 2,6-dichlorobenzo-
thiazole with arylboronic acids, promoted by microwave
heating, eﬃciently produce 2-aryl-6-chlorobenzothiazoles
in a highly regioselective manner. This process serves as
the foundation for a simple method to rapidly construct
2-aryl-6-chlorobenzothiazole libraries.7
A library of 25 1,3-disubstituted indoles has been pre-
pared via an iterative Mannich reaction sequence. The
ﬁrst Mannich reaction with secondary amines and form-
aldehyde preferentially yields 3-aminomethyl indoles,
while the second Mannich reaction introduces an addi-
tional aminomethyl group at the N1-position of the
indole ring.82.3. Scaﬀolds for combinatorial libraries
A convenient synthesis of heterocyclic scaﬀolds using a
novel modiﬁcation of four-component Ugi condensa-
tion has been reported. Two complementary variants of
this useful synthetic strategy provide an eﬃcient one-
step assembly of four novel pharmaceutically relevant
(hetero)aryl-fused 1,4-oxazepines with diﬀerent sub-
stituents.9
Templated tetrahydrofuran-based c-azido esters have been
prepared with the C-2 and C-4 functionalities in cis and
trans relative conﬁgurations. These azido esters are scaf-
folds, which may be predisposed to adopt secondary struc-
tural motifs, for example, for use as peptidomimetics; they
may also be utilised for the preparation of stereodiverse
compound libraries.10
Synthesis, photochemical characterisation, and application
of new ﬂuorescent amino acids, which can be directly
employed in solid phase peptide synthesis, are described.11
2.4. Solid-phase supported reagents
Silica gel supported TaBr5 is a new solid-support cata-
lyst that can be used under solvent-free conditions for
the facile and eﬃcient isomerisation of 2 0-aminochalcones
to the corresponding 2-aryl-2,3-dihydroquinolin-4(1H)-
ones.12
New polymer-supported chiral sulphonamides containing
sulphonated pendant group have been synthesised. Chiral
catalyst prepared from the new polymer-support is more
eﬀective for asymmetric transfer hydrogenation of aro-
matic ketones in water compared to that prepared from
conventional polystyrene-support.13
2.5. Novel resins, linkers and techniques
Acid- and base-labile S-palmitoylated and S-farnesylated
lipopeptides can be synthesised in high overall yield
employing the (2-phenyl-2-trimethylsilyl) ethyl (PTMSEL)
linker for anchoring to and release under almost neutral
conditions from the solid support.14
The parallel Sonogashira coupling reaction was carried out
under copper-free condition by integrating the advantages
of ionic liquids as the reaction media followed by the simul-
taneous-multiple Mizoroki–Heck reaction in situ by the use
of a novel array reactor.15
A novel linker strategy for the eﬃcient side-chain anchor-
ing of arginine has been described. The utility of this
approach was demonstrated by the facile synthesis of
arginine-speciﬁc ﬂuorogenic peptide substrates by standard
Fmoc solid phase peptide synthesis methods.16
A library of new ﬁne-tunable monodentate phosphite and
phosphoramidite ligands based on chiral biphenol have
been designed and developed. These monodentate phos-
phorus ligands have exhibited excellent enantioselectivity
in the Pd-catalysed asymmetric allylic alkylation and Rh-
catalysed asymmetric hydrogenation.17
24 N. K. Terrett / Combinatorial Chemistry - An Online Journal 8 (2006) 21–252.6. Library applications
A designed library of tripeptidomimics of Ornithyl-Proline
(Orn-Pro) and Lysyl-Proline (Lys-Pro) conjugated with
various unnatural amino acids and carboxylic acid-derived
heterocyclics has been synthesised and screened for possi-
ble inhibitors of angiotensin-converting enzyme (ACE).18
Structural analysis of the essential binding elements of an
oxindole-based kinase inhibitor led to the identiﬁcation
of a novel class of heterocyclic-substituted pyrazolones.
Knoevenagel condensation of a variety of activated meth-
ylene nucleophiles with indole or pyrrole carboxaldehydes
provided a focused library of molecules, each containing
elements of kinase pharmacophore probe.19
A library of sulphonamides/sulphamates has been investi-
gated for the inhibition of the carboxyterminal truncated
form of the a-carbonic anhydrase (CA, EC 4.2.1.1) isolated
from the gastric pathogen Helicobacter pylori (hpCA). This
enzyme, incorporating 202 amino acid residues, showed a
catalytic activity similar to that of the full length hpCA.20
An eﬃcient, asymmetric solid-phase synthesis of benzothi-
adiazine-substituted tetramic acids has been reported. The
compounds generated described are potent inhibitors of the
hepatitis C virus RNA-dependent RNA polymerase.21
A 1,4-benzodiazepine-2,5-dione (BZD) library has been
evaluated for lymphotoxic members. When the C3 substi-
tuent contains an electron-rich heterocycle, the resulting
BZDs have sub-micromolar potency and are selective for
T-cells.22
Using a combination of parallel and directed synthesis, the
discovery of a highly potent and selective series of adeno-
sine A3 agonists has been achieved. High aqueous solubil-
ity, required for the intended parenteral route of
administration, was achieved by the presence of one or
two basic amine functional groups.23
A new strategy for the disruption of protein–protein inter-
actions has been corroborated through the design and syn-
thesis of a small parallel library termed ‘credit-card’
library. From this 285 membered library, several hits were
obtained that disrupted the c-Myc–Max interaction and
cellular functions of c-Myc.24References
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